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(1) For the first monitoring period,
use the following equation:
% CL = CL/(Ct + CC) × 100
where:
% CL= Percent leaking connectors as

determined through periodic moni-
toring required in paragraphs (a)
and (b) of this section.

CL= Number of connectors measured at
500 parts per million or greater, by
the method specified in § 63.180(b) of
this subpart.

Ct= Total number of monitored connec-
tors in the process unit.

CC= Optional credit for removed con-
nectors = 0.67 × net (i.e., total re-
moved—total added) number of connec-
tors in organic hazardous air pollut-
ants service removed from the process
unit after the compliance date set
forth in the applicable subpart for ex-
isting process units, and after the date
of initial start-up for new process
units. If credits are not taken, then
CC= 0.

(2) For subsequent monitoring peri-
ods, use the following equation:
% CL = [(CL¥ CAN)/(Ct + CC)] × 100
where:
% CL= Percent leaking connectors as

determined through periodic moni-
toring required in paragraphs (a)
and (b) of this section.

CL= Number of connectors, including
nonrepairables, measured at 500
parts per million or greater, by the
method specified in § 63.180(b) of
this subpart.

CAN= Number of allowable nonrepair-
able connectors, as determined by
monitoring required in paragraphs
(b)(3) and (c) of this section, not to
exceed 2 percent of the total con-
nector population, Ct.

Ct= Total number of monitored connec-
tors, including nonrepairables, in
the process unit.

CC= Optional credit for removed con-
nectors = 0.67 × net number (i.e.,
total removed—total added) of con-
nectors in organic hazardous air
pollutants service removed from
the process unit after the compli-
ance date set forth in the applica-
ble subpart for existing process
units, and after the date of initial
start-up for new process units. If
credits are not taken, then CC= 0.

(j) Optional credit for removed con-
nectors. If an owner or operator elimi-
nates a connector subject to moni-
toring under paragraph (b) of this sec-
tion, the owner or operator may re-
ceive credit for elimination of the con-
nector, as described in paragraph (i) of
this section, provided the requirements
in paragraphs (j)(1) through (j)(4) are
met.

(1) The connector was welded after
the date of proposal of the specific sub-
part that references this subpart.

(2) The integrity of the weld is dem-
onstrated by monitoring it according
to the procedures in § 63.180(b) of this
subpart or by testing using X-ray,
acoustic monitoring, hydrotesting, or
other applicable method.

(3) Welds created after the date of
proposal but before the date of promul-
gation of a specific subpart that ref-
erences this subpart are monitored or
tested by 3 months after the compli-
ance date specified in the applicable
subpart.

(4) Welds created after promulgation
of the subpart that references this sub-
part are monitored or tested within 3
months after being welded.

(5) If an inadequate weld is found or
the connector is not welded completely
around the circumference, the con-
nector is not considered a welded con-
nector and is therefore not exempt
from the provisions of this subpart.

[59 FR 19568, Apr. 22, 1994, as amended at 59
FR 48177, Sept. 20, 1994; 61 FR 31440, June 20,
1996; 62 FR 2791, Jan. 17, 1997]

§ 63.175 Quality improvement program
for valves.

(a) In Phase III, an owner or operator
may elect to comply with one of the al-
ternative quality improvement pro-
grams specified in paragraphs (d) and
(e) of this section. The decision to use
one of these alternative provisions to
comply with the requirements of
§ 63.168(d)(1)(ii) of this subpart must be
made during the first year of Phase III
for existing process units and for new
process units.

(b) An owner or operator of a process
unit subject to the requirements of
paragraph (d) or (e) of this section shall
comply with those requirements until
the process unit has fewer than 2 per-
cent leaking valves, calculated as a
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rolling average of 2 consecutive quar-
ters, as specified in § 63.168(e) of this
subpart.

(c) After the process unit has fewer
than 2 percent leaking valves, the
owner or operator may elect to comply
with the requirements in § 63.168 of this
subpart, to continue to comply with
the requirements in paragraph (e) (or
(d), if appropriate) of this section, or
comply with both the requirements in
§ 63.168 and § 63.175.

(1) If the owner or operator elects to
continue the quality improvement pro-
gram, the owner or operator is exempt
from the requirements for performance
trials as specified in paragraph (e)(6) of
this section, or further progress as
specified in paragraph (d)(4) of this sec-
tion, as long as the process unit has
fewer than 2 percent leaking valves
calculated according to § 63.168(e).

(2) If the owner or operator elects to
comply with both paragraph (e) of this
section and § 63.168 of this subpart, he
may also take advantage of the lower
monitoring frequencies associated with
lower leak rates in § 63.168 (d)(2), (d)(3),
and (d)(4) of this subpart.

(3) If the owner or operator elects not
to continue the quality improvement
program, the program is no longer an
option if the process unit again exceeds
2 percent leaking valves, and in such
case, monthly monitoring will be re-
quired.

(d) The following requirements shall
be met if an owner or operator elects to
use a quality improvement program to
demonstrate further progress:

(1) The owner or operator shall con-
tinue to comply with the requirements
in § 63.168 of this subpart except each
valve shall be monitored quarterly.

(2) The owner or operator shall col-
lect the following data, and maintain
records as required in § 63.181(h)(1) of
this subpart, for each valve in each
process unit subject to the quality im-
provement program:

(i) The maximum instrument reading
observed in each monitoring observa-
tion before repair, the response factor
for the stream if appropriate, the in-
strument model number, and date of
the observation.

(ii) Whether the valve is in gas or
light liquid service.

(iii) If a leak is detected, the repair
methods used and the instrument read-
ings after repair.

(3) The owner or operator shall con-
tinue to collect data on the valves as
long as the process unit remains in the
quality improvement program.

(4) The owner or operator must dem-
onstrate progress in reducing the per-
cent leaking valves each quarter the
process unit is subject to the require-
ments of paragraph (d) of this section,
except as provided in paragraphs
(d)(4)(ii) and (d)(4)(iii) of this section.

(i) Demonstration of progress shall
mean that for each quarter there is at
least a 10-percent reduction in the per-
cent leaking valves from the percent
leaking valves determined for the pre-
ceding monitoring period. The percent
leaking valves shall be calculated as a
rolling average of two consecutive
quarters of monitoring data. The per-
cent reduction shall be calculated
using the rolling average percent leak-
ing valves, according to the following:

%LVR = (%LVAVG1 ¥ %LVAVG2 /
%LVAVG1 × 100

where:

%LVR=Percent leaking valve reduc-
tion.

%LVAVG1=(%VLi + %VLi=1)/2.
%LVAVG2=(%VLi=1 + %VLi=2)/2.

where:
%VLi, %VLi=1, %VLi=2

are percent leaking valves calculated
for subsequent monitoring periods, i,
i+1, i+2.

(ii) An owner or operator who fails
for two consecutive rolling averages to
demonstrate at least a 10-percent re-
duction per quarter in percent leaking
valves, and whose overall average per-
cent reduction based on two or more
rolling averages is less than 10 percent
per quarter, shall either comply with
the requirements in § 63.168(d)(1)(i) of
this subpart using monthly monitoring
or shall comply using a quality im-
provement program for technology re-
view as specified in paragraph (e) of
this section. If the owner or operator
elects to comply with the requirements
of paragraph (e) of this section, the
schedule for performance trials and
valve replacements remains as speci-
fied in paragraph (e) of this section.
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(iii) As an alternative to the provi-
sions in paragraph (d)(4)(i), an owner or
operator may use the procedure speci-
fied in paragraphs (d)(4)(iii)(A) and
(d)(4)(iii)(B) of this section to dem-
onstrate progress in reducing the per-
cent leaking valves.

(A) The percent reduction that must
be achieved each quarter shall be cal-
culated as follows:

%
%

.
RR

VL=
− 2%

0 10
%RR = percent reduction required each

quarter, as calculated according to
§ 63.168(e)

%VL = percent leaking valves, cal-
culated according to § 63.168(e), at
the time elected to use provisions
of § 63.168(d)(1)(ii)

(B) The owner or operator shall
achieve less than 2 percent leaking
valves no later than 2 years after elect-
ing to use the demonstration of
progress provisions in § 63.175(d) of this
subpart.

(e) The following requirements shall
be met if an owner or operator elects to
use a quality improvement program of
technology review and improvement:

(1) The owner or operator shall com-
ply with the requirements in § 63.168 of
this subpart except the requirement for
monthly monitoring in § 63.168(d)(1)(i)
of this subpart does not apply.

(2) The owner or operator shall col-
lect the data specified below, and
maintain records as required in
§ 63.181(h)(2), for each valve in each
process unit subject to the quality im-
provement program. The data may be
collected and the records may be main-
tained on a process unit or group of
process units basis. The data shall in-
clude the following:

(i) Valve type (e.g., ball, gate, check);
valve manufacturer; valve design (e.g.,
external stem or actuating mechanism,
flanged body); materials of construc-
tion; packing material; and year in-
stalled.

(ii) Service characteristics of the
stream such as operating pressure,
temperature, line diameter, and
corrosivity.

(iii) Whether the valve is in gas or
light liquid service.

(iv) The maximum instrument read-
ings observed in each monitoring ob-
servation before repair, response factor
for the stream if adjusted, instrument
model number, and date of the observa-
tion.

(v) If a leak is detected, the repair
methods used and the instrument read-
ings after repair.

(vi) If the data will be analyzed as
part of a larger analysis program in-
volving data from other plants or other
types of process units, a description of
any maintenance or quality assurance
programs used in the process unit that
are intended to improve emission per-
formance.

(3) The owner or operator shall con-
tinue to collect data on the valves as
long as the process unit remains in the
quality improvement program.

(4) The owner or operator shall in-
spect all valves removed from the proc-
ess unit due to leaks. The inspection
shall determine which parts of the
valve have failed and shall include rec-
ommendations, as appropriate, for de-
sign changes or changes in specifica-
tions to reduce leak potential.

(5)(i) The owner or operator shall
analyze the data collected to comply
with the requirements of paragraph
(e)(2) of this section to determine the
services, operating or maintenance
practices, and valve designs or tech-
nologies that have poorer than average
emission performance and those that
have better than average emission per-
formance. The analysis shall determine
if specific trouble areas can be identi-
fied on the basis of service, operating
conditions or maintenance practices,
equipment design, or other process spe-
cific factors.

(ii) The analysis shall also be used to
identify any superior performing valve
technologies that are applicable to the
service(s), operating conditions, or
valve designs associated with poorer
than average emission performance. A
superior performing valve technology
is one for which a group of such valves
has a leak frequency of less than 2 per-
cent for specific applications in such a
process unit. A candidate superior per-
forming valve technology is one dem-
onstrated or reported in the available
literature or through a group study as
having low emission performance and
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as being capable of achieving less than
2 percent leaking valves in the process
unit.

(iii) The analysis shall include con-
sideration of:

(A) The data obtained from the in-
spections of valves removed from the
process unit due to leaks,

(B) Information from the available
literature and from the experience of
other plant sites that will identify
valve designs or technologies and oper-
ating conditions associated with low
emission performance for specific serv-
ices, and

(C) Information on limitations on the
service conditions for the valve design
and operating conditions as well as in-
formation on maintenance procedures
to ensure continued low emission per-
formance.

(iv) The data analysis may be con-
ducted through an inter- or intra-com-
pany program (or through some com-
bination of the two approaches) and
may be for a single process unit, a com-
pany, or a group of process units.

(v) The first analysis of the data
shall be completed no later than 18
months after the start of Phase III.
The first analysis shall be performed
using a minimum of two quarters of
data. An analysis of the data shall be
done each year the process unit is in
the quality improvement program.

(6) A trial evaluation program shall
be conducted at each plant site for
which the data analysis does not iden-
tify superior performing valve designs
or technologies that can be applied to
the operating conditions and services
identified as having poorer than aver-
age performance, except as provided in
paragraph (e)(6)(v) of this section. The
trial program shall be used to evaluate
the feasibility of using in the process
unit the valve designs or technologies
that have been identified by others as
having low emission performance.

(i) The trial program shall include
on-line trials of valves or operating and
maintenance practices that have been
identified in the available literature or
in analysis by others as having the
ability to perform with leak rates
below 2 percent in similar services, as
having low probability of failure, or as
having no external actuating mecha-
nism in contact with the process fluid.

If any of the candidate superior per-
forming valve technologies is not in-
cluded in the performance trials, the
reasons for rejecting specific tech-
nologies from consideration shall be
documented as required in
§ 63.181(h)(5)(ii) of this subpart.

(ii) The number of valves in the trial
evaluation program shall be the lesser
of 1 percent or 20 valves for programs
involving single process units and the
lesser of 1 percent or 50 valves for pro-
grams involving groups of process
units.

(iii) The trial evaluation program
shall specify and include documenta-
tion of:

(A) The candidate superior per-
forming valve designs or technologies
to be evaluated, the stages for evalu-
ating the identified candidate valve de-
signs or technologies, including the es-
timated time period necessary to test
the applicability;

(B) The frequency of monitoring or
inspection of the equipment;

(C) The range of operating conditions
over which the component will be eval-
uated; and

(D) Conclusions regarding the emis-
sion performance and the appropriate
operating conditions and services for
the trial valves.

(iv) The performance trials shall ini-
tially be conducted for, at least, a 6-
month period beginning not later than
18 months after the start of Phase III.
Not later than 24 months after the
start of Phase III, the owner or oper-
ator shall have identified valve designs
or technologies that, combined with
appropriate process, operating, and
maintenance practices, operate with
low emission performance for specific
applications in the process unit. The
owner or operator shall continue to
conduct performance trials as long as
no superior performing design or tech-
nology has been identified, except as
provided in paragraph (e)(6)(vi) of this
section. The compilation of candidate
and demonstrated superior emission
performance valve designs or tech-
nologies shall be amended in the fu-
ture, as appropriate, as additional in-
formation and experience is obtained.

(v) Any plant site with fewer than 400
valves and owned by a corporation with
fewer than 100 total employees shall be
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exempt from trial evaluations of
valves. Plant sites exempt from the
trial evaluations of valves shall begin
the program at the start of the fourth
year of Phase III.

(vi) An owner or operator who has
conducted performance trials on all
candidate superior emission perform-
ance technologies suitable for the re-
quired applications in the process unit
may stop conducting performance
trials provided that a superior per-
forming design or technology has been
demonstrated or there are no tech-
nically feasible candidate superior
technologies remaining. The owner or
operator shall prepare an engineering
evaluation documenting the physical,
chemical, or engineering basis for the
judgment that the superior emission
performance technology is technically
infeasible or demonstrating that it
would not reduce emissions.

(7) Each owner or operator who elects
to use a quality improvement program
for technology review and improve-
ment shall prepare and implement a
valve quality assurance program that
details purchasing specifications and
maintenance procedures for all valves
in the process unit. The quality assur-
ance program may establish any num-
ber of categories, or classes, of valves
as needed to distinguish among oper-
ating conditions and services associ-
ated with poorer than average emission
performance as well as those associated
with better than average emission per-
formance. The quality assurance pro-
gram shall be developed considering
the findings of the data analysis re-
quired under paragraph (e)(5) of this
section, if applicable, the findings of
the trial evaluation required in para-
graph (e)(6) of this section, and the op-
erating conditions in the process unit.
The quality assurance program shall be
reviewed and, as appropriate, updated
each year as long as the process unit
has 2 percent or more leaking valves.

(i) The quality assurance program
shall:

(A) Establish minimum design stand-
ards for each category of valves. The
design standards shall specify known
critical parameters such as tolerance,
manufacturer, materials of construc-
tion, previous usage, or other applica-
ble identified critical parameters;

(B) Require that all equipment orders
specify the design standard (or min-
imum tolerances) for the valve;

(C) Include a written procedure for
bench testing of valves that specifies
performance criteria for acceptance of
valves and specifies criteria for the
precision and accuracy of the test ap-
paratus. All valves repaired off-line
after preparation of the quality assur-
ance plan shall be bench-tested for
leaks. This testing may be conducted
by the owner or operator of the process
unit, by the vendor, or by a designated
representative. The owner or operator
shall install only those valves that
have been documented through bench-
testing to be nonleaking.

(D) Require that all valves repaired
on-line be monitored using the method
specified in § 63.180(b) of this subpart
for leaks for 2 successive months, after
repair.

(E) Provide for an audit procedure for
quality control of purchased equipment
to ensure conformance with purchase
specifications. The audit program may
be conducted by the owner or operator
of the process unit or by a designated
representative.

(F) Detail off-line valve maintenance
and repair procedures. These proce-
dures shall include provisions to ensure
that rebuilt or refurbished valves will
meet the design specifications for the
valve type and will operate such that
emissions are minimized.

(ii) The quality assurance program
shall be established no later than the
start of the third year of Phase III for
plant sites with 400 or more valves or
owned by a corporation with 100 or
more employees; and no later than the
start of the fourth year of Phase III for
plant sites with less than 400 valves
and owned by a corporation with less
than 100 employees.

(8) Beginning at the start of the third
year of Phase III for plant sites with
400 or more valves or owned by a cor-
poration with 100 or more employees
and at the start of the fourth year of
Phase III for plant sites with less than
400 valves and owned by a corporation
with less than 100 employees, each
valve that is replaced for any reason
shall be replaced with a new or modi-
fied valve that complies with the qual-
ity assurance standards for the valve
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category and that is identified as supe-
rior emission performance technology.
Superior emission performance tech-
nology means valves or valve tech-
nologies identified with emission per-
formance that, combined with appro-
priate process, operating, and mainte-
nance practices, will result in less than
2 percent leaking valves for specific ap-
plications in a large population, except
as provided in paragraph (e)(8)(ii) of
this section.

(i) The valves shall be maintained as
specified in the quality assurance pro-
gram.

(ii) If a superior emission perform-
ance technology cannot be identified,
then valve replacement shall be with
one of (if several) the lowest emission
performance technologies that has
been identified for the specific applica-
tion.

[59 FR 19568, Apr. 22, 1994, as amended at 60
FR 63631, Dec. 12, 1995]

§ 63.176 Quality improvement program
for pumps.

(a) In Phase III, if, on a 6-month roll-
ing average, the greater of either 10
percent of the pumps in a process unit
(or plant site) or three pumps in a proc-
ess unit (or plant site) leak, the owner
or operator shall comply with the re-
quirements of this section as specified
below:

(1) Pumps that are in food/medical
service or in polymerizing monomer
service shall comply with all require-
ments except for those specified in
paragraph (d)(8) of this section.

(2) Pumps that are not in food/med-
ical or polymerizing monomer service
shall comply with all requirements of
this section.

(b) The owner or operator shall com-
ply with the requirements of this sec-
tion until the number of leaking pumps
is less than the greater of either 10 per-
cent of the pumps or three pumps, cal-
culated as a 6-month rolling average,
in the process unit (or plant site). Once
the performance level is achieved, the
owner or operator shall comply with
the requirements in § 63.163 of this sub-
part.

(c) If in a subsequent monitoring pe-
riod, the process unit (or plant site)
has greater than 10 percent of the
pumps leaking or three pumps leaking

(calculated as a 6-month rolling aver-
age), the owner or operator shall re-
sume the quality improvement pro-
gram starting at performance trials.

(d) The quality improvement pro-
gram shall include the following:

(1) The owner or operator shall com-
ply with the requirements in § 63.163 of
this subpart.

(2) The owner or operator shall col-
lect the following data, and maintain
records as required in § 63.181(h)(3), for
each pump in each process unit (or
plant site) subject to the quality im-
provement program. The data may be
collected and the records may be main-
tained on a process unit or plant site
basis.

(i) Pump type (e.g., piston, horizontal
or vertical centrifugal, gear, bellows);
pump manufacturer; seal type and
manufacturer; pump design (e.g., exter-
nal shaft, flanged body); materials of
construction; if applicable, barrier
fluid or packing material; and year in-
stalled.

(ii) Service characteristics of the
stream such as discharge pressure,
temperature, flow rate, corrosivity,
and annual operating hours.

(iii) The maximum instrument read-
ings observed in each monitoring ob-
servation before repair, response factor
for the stream if appropriate, instru-
ment model number, and date of the
observation.

(iv) If a leak is detected, the repair
methods used and the instrument read-
ings after repair.

(v) If the data will be analyzed as
part of a larger analysis program in-
volving data from other plants or other
types of process units, a description of
any maintenance or quality assurance
programs used in the process unit that
are intended to improve emission per-
formance.

(3) The owner or operator shall con-
tinue to collect data on the pumps as
long as the process unit (or plant site)
remains in the quality improvement
program.

(4) The owner or operator shall in-
spect all pumps or pump seals which
exhibited frequent seal failures and
were removed from the process unit
due to leaks. The inspection shall de-
termine the probable cause of the pump
seal failure or of the pump leak and
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